Motor Commands Induce Time Compression for Tactile Stimuli  by Tomassini, Alice et al.
 Procedia - Social and Behavioral Sciences  126 ( 2014 )  100 – 101 
1877-0428 © 2014 The Authors. Published by Elsevier Ltd.
Selection and peer-review under responsibility of the Organizing Committee of the International Conference on Timing and Time 
Perception.
doi: 10.1016/j.sbspro.2014.02.327 
ScienceDirect
ICTTP 2014 
Motor commands induce time compression for tactile stimuli 
Alice Tomassini1, Monica Gori1, Gabriel Baud-Bovy1,2, Giulio Sandini1, Maria Concetta 
Morrone1,* 
1Department of Robotics, Brain and Cognitive Sciences, Istituto Italiano di Tecnologia, Via Morego 30, 16163 Genova, Italy 
2Faculty of Psychology, Università Vita-Salute San Raffaele, Via Olgettina 58, 20132 Milano, Italy  
Abstract 
The link between time perception and action has attracted special interest in recent years and it is progressively disclosing a 
multifaceted nature. A large set of temporal effects variously associated to the execution of actions has been documented 
(Haggard et al., 2002; Hagura et al., 2012; Tomassini et al., 2012; Yarrow et al., 2001), suggesting that perceived time may 
directly emerge from sensory-motor processes. Saccadic eye movements have been shown to cause not only compression of the 
visual space towards the saccadic target, but also a compression of time. Apparent event time is both shifted and compressed so 
that the temporal separation of two visual stimuli is strongly reduced and even their order of appearance sometimes reversed. The 
spatial and temporal distortions are thought to be interconnected phenomena that might be related to the problem of maintaining 
perceptual stability during eye movements (Burr & Morrone, 2012; Cicchini et al., 2013). Interestingly, evidence suggests that 
similar phenomena may occur around the time of hand movements, when brief tactile stimuli are systematically mislocalized in 
the direction of the movement. In this study we measured whether hand movements also cause an alteration of the perceived 
timing of the tactile signals. Participants compared the temporal separation between two pairs of tactile taps while moving their 
right hand in response to an auditory cue. The first pair of tactile taps was presented at variable times with respect to movement 
with a fixed onset asynchrony of 150 ms. 2 s after test presentation - when the hand was stationary- the second pair of taps was 
delivered with a variable temporal separation. Tactile stimuli could be delivered either to the right moving or left stationary hand. 
We found that when the tactile stimuli were presented on the motor effector, their perceived temporal separation was reduced. 
The compression of time began in stationary conditions, during the motor preparatory period, and persisted during movement. 
Critically, at the moments around action initiation, time compression was restricted to the motor effector. Duration was 
misjudged only when tactile stimuli were delivered to the hand that was about to move and not when delivered to the other, 
stationary hand. That time compression is effector-specific makes highly implausible any explanation based on high-level 
attentional modulations. Rather, it points to a specific mechanism based on a finely-tuned sensory-motor coupling. To understand 
better the nature and origin of the temporal distortion accompanying hand movements we tested also an isometric condition. 
Motor efference, with no associated spatial displacement of any body part, induced comparable compression of perceived time as 
actual movement. An intention-to-move signal, seems thus to be sufficient to mediate the observed perceptual effects. Our result 
corroborates recent evidence of a tight link between time perception and action and shows a selective and anticipatory 
movement-related distortion of time. The changes in apparent time that we observed for tactile stimuli at the moment of hand 
movements closely resemble the peri-saccadic distortions of visual time. As for vision, the mislocalizations of time and space of 
touch stimuli may be consequences of a mechanism attempting to achieve perceptual stability, suggesting that different 
sensorimotor systems may exploit similar strategies during the active exploration of the environment. 
Available online at www.sciencedirect.com
Open access under CC BY-NC-ND license.
101 Alice Tomassini et al. /  Procedia - Social and Behavioral Sciences  126 ( 2014 )  100 – 101 
© 2014 The Authors. Published by Elsevier Ltd. 
Selection and peer-review under responsibility of the Organizing Committee of the International Conference on Timing and Time 
Perception. 
Keywords: Time perception; Action; Touch 
References 
Burr, D. C., Morrone, M. C. (2012). Constructing stable spatial maps of the world. Perception, 41, 1355-1372. 
Cicchini, G. M., Binda, P., Burr, D. C., Morrone, M. C. (2013). Transient spatiotopic integration across saccadic eye movements mediates visual 
stability. Journal of neurophysiology, 109, 1117-1125. 
Haggard, P., Clark, S., & Kalogeras, J. (2002). Voluntary action and conscious awareness. Nature neuroscience, 5, 382-385. 
Hagura, N., Kanai, R., Orgs, G., Haggard, P. (2012). Ready steady slow: Action preparation slows the subjective passage of time. Proceedings 
Biological sciences/The Royal Society, 279, 4399-4406. 
Tomassini, A., Gori, M., Burr, D., Sandini, G., & Morrone, M. C. (2012) Active movement restores veridical event-timing after tactile adaptation. 
Journal of neurophysiology, 108, 2092-2100. 
Yarrow, K., Haggard, P., Heal, R., Brown, P., Rothwell, J. C. (2001). Illusory perceptions of space and time preserve cross-saccadic perceptual 
continuity. Nature, 414, 302-305. 
 
 
© 2014 The Authors. Published by Elsevier Ltd.
Selection and peer-review under responsibility of the Organizing Committee of the International Conference on Timing and Time 
Perception.
Open access under CC BY-NC-ND license.
